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MfMM t <DWMX(DmJL%Kmt$klJL-f & - t &X § & <DX\ i&KMm$, 
[0 0 4 0] 
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-tZZttf-e^ho mM<&$LWk £ WBtt 2>z\tlz£t) hfi^ *1z m 

Mmmttzm^, &m ^m<v\&mmn±.\zm.* 

immttiM-r z Z t iz x m^m<D^y^mmm^mcm 
&m^&&Lfzm&iz)fcLxtenfzMJk&*7Firo t tzVjmm&mzwLm-f & z 
t \z x *) mmmum h t tzmti&tfM Ltzm&, mtim^vk i> &mx § & 

[0 0 4 1 1 

mmmizi&KMmz&mL, i&Kmm&x wi^^^ii^i tz\±*<r> 

[0 0 4 2] 

ttz, ify^m. (&io*tjf7xwixi> ±\,*) <Dmmmffiizi&KMmmkm.zti 
mmwm (mm. mw-m) izm^W-mmmztix^zztmitLi, * 

m^mms (m^m, anno ^7Kt»m«a$tLTv^>r t w$ lv^ 

[0 0 4 3] 

*&WK#wzi&wif i 7x&i££Lxte, mmmtfi. 47-1. 5 3<z>S9§ 
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^^ZMKMrntfyX^fa^ZilzRlLXi) X < , mfrtfO. 2mm~5. 0 mm 
X\ "BT^lTfeitii^ Ya#70 X^ri* 0 . 1 % (D if ? X^mi 

J: 9 ttWin^mJf^xm^IB^htl&m&lZ, m&^O. 2mm~5. 0mm 

t\ ^mytmmmY a ^8 5 %&_t, §«L<(i9o %j^±t, ^4 xsga* 

0. 1 %J^T^#7*«&toW£ L<fflv^bti&o 
[0 0 4 4] 

[0 0 4 5] 

J^T^^»OS.a f i:b^J^ioV^T, ^#t4f±JIS-R3106^ i *) , Tifi<7)<M 
[0 0 4 6] 

m®^wi : j i s-z 8 7 o i izjg&zn&mmnytAizttL-c, xmn 

1 2j£-eiiM1iiJ^^A#d-^-^^^oR#t^^fliJSL. #7X(7)IMIt^ 

MffiRIt^2 lAS-tftl 2J£-eM®fJJ^^AM^-^^^^RM^^vlJ^L. 
if 7 7, <D MM <D KM £ -a" ts K £t m "C & h 0 

) m, THGM-2DPJ , citmMM, mmmfrbitAM) zm^x, ^ytm. 
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iS^^io X Z/Miflb ('WXsp) J I S K 7 1 0 5-1981 (7° 9 v ? <D 

7-~^-mUl : J I S-R 3 2 2 KnMfclzmtt* CS-lOFWHIfs^^^^ 
^fflU 5 0 0 gffiMX2 0 OH]$K^<7)3ic7)^-4ft^iS^/jo l^lCSot 

) ] - [T-^-mm^mfov^j (%) ] j <zm£)£^i-o 

— 0^2 : J I S -R 3 2 1 2 «i:*Ct, &#t&*5 0 0 g#fi 

ifS:^^b7A-^« (mm*m±m theidon-isj 

. fl5 0 0 g/cm2tl 0 0 0M) t*«t &i^£f£l£M^'W Xe£^ 
jflroTv^o -r-^-J^fg 1 £ J: ^x-^-j^ 2 f±, 0lJxJirai&:g • MMM?) 

v> £ £ TIE <?>m «9 ¥ 0^ L o 
[0 0 4 7] 

[$mm i ] 



fclifiE# 2004-30901 12 



3&m 2000-016860 



^-v! 21/ 



nnu »2 0%) 4 0 g £ }f # L & <b > -etiCxf ;b-tn 7^7* 52. 
lg, M^lg> f^x^yy7> OtUHt^M) 6. 9g£JllI^«lL 
, 1 2 05j^ti#L/^ 1 2^F^»eL-CSiS$-*7 > Co ^v*;M gi:xf;i/ 
•bn7JV7*6 g £jjnx--CM^U @ff^4 >^m£f«L£o 
[0 0 4 8] 

SI$Ya = 8 1. 3%, ^Miai=8 1. 1%, S M&MmT g = 6 0 . 
8%, ^j&3iS^Tuviso= 2 6. 9%, bIHM$7. 4%, Hunteritfe^ 
OMfe L = 90. 7, a = - 4 . 5, b = 0 . 8, RStfe L = 27. 3 , a = 
-1. 3, b=-0. 4) <DfrmK±m^-T4 y 7wL*f8^X7.\£z/u-7- 4 
y jfKXt) j&JII U $ h 1:700*: w^UFK 2 #WAft& £ <h i O m^WkW-tf 
1 2 8 nm^f&SMM«a^tL7^fg:SM^7XW#^^7Co **3«^l*lJP 

[0 0 4 9] 

[HJfeM 2 ] 

1 -eM<7)¥iW^^ 1 0 5 nm^Lfc^tilsJIiMfo/Co &£ico^ 

#03-12, itmm i ~ 5 iz^xi>^mmimm^m%pLtzo 

[0 0 5 0] 

mmm 3 ] 

nnu @M4 0%) 2 1. 3 g £3f # L ft # s fb , -e*U^7k2 1. 3g, 
■bny;V7*5 1. 3 g , Mtf&M 1 g > f- h 9 a. b * y y ^ > 5 . 2 g £JiI^:« 
U >&4H#raRJS$-£fco -^7>4 gt;xf;v^n y;i/7*6 g Sr^inLn-r- 

-rv^^L/to njfefli i . ommj?*wi« (pt 

flMlilii^Y a = 8 5 . 3 %. <£«UIi§^= 8 5.4 %, BtttliPPT g = 
7 1. 0%, ^^ti§*pTuviso= 6 1. 6%, al&ytELttm 7 . 6%, Hunter 
^fe^<£>j8iB'fea=-2. 9, b = 0. 4. Sltfe a=-0. 1, b=-0. 

8) ^ffl^tiiL, hmm i tm%ie>tbMm.*ff ^tzo nhfLtzm^^m^. 
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fi 1 2 3 nmt*l)o/;o 
[0 0 5 1] 

\mnm 4 ] 

> V J&Sfc&^ffcifc ( B l"v-***-KE-W10j , ¥±^M£ 

gllOnm, »15%) 50. 0 g £ t£# L rt* <b . ZiX\Z.x-9 S 4 

0. 3g, rF7ih + yy7>8. 7g, Ml. 0 g fcJlE&flsfln U 3 B# 
RB&tSS-tfrfco » 3 % Cii e > 3 - f Y> 7ia t) 1?:, tefe"CJ?* 
2 . 8mm<Oy-f7Uf7^« (nltMli^Y a = 8 9 . 9 %, 
M^=8 9. 7%. 0ltII$Tg = 8 4. 3%, ^WtWTuviso=6 

1 . 3 %. nT*MRt^ 8 . 0 %, Hunter^feM^Sifrfe L-94. 9, a = - 

1. 0, b = 0. 2. »MiL = 28. 3, a=-0. 4. b=-0. 6) <n¥\ 
%%M\~M$LL.tZo 5 0 O&Kllwm^tzm^fP^i-T- 4 ^/if^tzlTvT** 3 0 

[0 0 5 2] 

lit i o mft*<nvm.=?'<n&. (mt^m , &£v&fiL<nmm mtm& 
(mm) ) nhtitzi&Kmif^^mz^^xcDmMK^mi, mMRmm2 
, KM&m(a,w. r-^-mni, T-^-mn2, mti^wwrn^a 

m2K^ir 0 &ib\ BLM&mfrbtmLfzRMJtmmom [ (a 2 +b2) 1/2] 
[0 0 5 3] 

[£2] 



«j i n» 0 2 hmm 3 mmn 4 



50nm 



50nm 



70nm llOnm 
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20% 




20% 


15% 


25% 




80% 




80% 


85% 


75% 




128nm 




105nm 


123nm 


163nm 










/ - 






800j@ 




750i@ 


500^ 


180-fS 




r'j->3. 


4 


r'J->3.4 


r >j->2.o 


?'J72.8 


KRIt$ 1 


1.3% 




0.9% 


0.6% 


0.3% 


mmfcrnm 2 


4.7% 




4.3% 


4.0% 


4.3% 




0.1 




0.2 


0.1 


0.2 


CTfel(a,b) 


(-1.3,- 


-3.5) 


(-1.2,-1.1) 


(-1.0,-1.9) 


(-1.5,2.1) 


— * rain -J-V -1 

T-A H£$6 1 


0(1.3) 




0(1.2) 


0(1. 0) 


0(1.3) 


t-A*-0i£ 2 


0(1.8) 




0(1.6) 


0(1.5) 


0(1.5) 




O 




O 


O 


O 



[0 0 5 4] 

i> mt&m < . fflfcmt&Tmfe&nmmmmftiz&v tz 0 

[0 0 5 5] 

#IS H H H>kl^mrfe (57mmX28mmCO^v 3l@£E^fc Pmax(W 

)=0.57, Voc(V)=1.7, Isc(mA)=450 AMI. 5, 100mW/cm2, 2 5 V) «|[ffiW*A 

<r>ir s 7xi$L*®m\^x m^m iz&ik-r %> wm% * m%. l tz 0 m %o mmm 

ii3 9 7mA, Sftlllfi 3 8 7mAt*l), 1&Rtt#7;*^&^J&*ig, 

3 %±#t7tl 0 

[0 0 5 6] 

o CF 3 (CF 2 ) 7 (CH 2 ) 2Si (0CH 3 ) 3 (^f*7^*n7yjvb'J 
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. ll^i^l. OgttU 1BIWU ^7XM^iJ^t#7to 
[0 0 5 7] 

[0 0 5 8] 

C^TOI*'7^i:ov^, ffl&Pffi (CA-DT, tMJl^ffi^SO 
[0 0 5 9] 

mrc7)^M^J5~8 tc^-Ti ^ yymZftmLtzo ^LX, ^-fti 

& 6 0 omzimmLtzm%')FK?-f- j yyLtzifyx* 1 o^bsali^ 

[0 0 6 0] 

* fcHJ&M 1 ~8<7)1--<T^^M^ov^-C, g&fcfttf (CA-DT, 
[0 0 6 1 ] 

immm 5 ] 

■r b =7zz. h^fyy7> 2 1 g KtK# L * £ if ^ -te ;l/ V ;V "7* 2 9 g. 1 ^e;i/ 
/L« 1 0 g^ail 2BlF«^^:o 3. 3g^/'J* 

M2 0%) 3. 3 g<£>iip£"C^Lif JV-tny^n-ftLn-f 
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[0 0 6 2] 

5 nm, mMftl 5%) 5 3. 3g, i?y-^3 8. 8 g> 3^)V/L« 
lg, rh7if^fyy7>6. 9g^U 1 2 HTO$*3-f >r > ? 

[0 0 6 3] 

[HJfefll 7 ] 

111 <7)vU #t«^7>»i (Hira r^y-r-^^^OLj , ¥#J-->yvf£ 
S5 0nm, TO2 0%) 3 2. 0 g i i 2 O y 'J ^tt ( H 

m rv-*^?-KE-W3 0J > ¥^-^SS3 0 0 nnu 0^2 0%) 8 

. 0g£@^Jt-e4 : l coffin tTrl^tr v >; (TO-^c 

50nm, fH 1 <D v V aiK*^^—^® £ L v^) 4 0. 0 g =H# 

tz 0 -tUi, £ hK3-9 J -;]/ 5 2 . 6g> 3 ^ )l</ L <Di&M0 . 5 g, f}-7 
xKy->7>6. 9g^aL, 1 2 B^a££-£, 3-f07*»*iIL 

[0 0 6 4] 

[H»!l 8 ] 

v 'J #fi^T-$Hfcifc ( B jgtt^M r^^-r-^^^ZLj , sp^-^SS 9 0 

nnu 0%) 2 0gC, *2 0g, i*y-;H 5 0 g, 3^;V/L<7) 

*&&3. Og, f h7i^yy7>55. 5gffllU 1 2 BfKRfDS^ 

[0 0 6 5] 

[^3] 



mm 5 mmm6 %mmi $kmm& 



50nm 25nm 50nm 90nm 
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33% 


20% 


20% 


67% 


flasks 


67% 


80% 


80% 


33% 




lOOnm 


120nm 


140nm 


140nm 














600^H 


27001H 


6501@ 


4501S 


M(tuJ¥<^mm) 


r>J->3.4 




r'J->3.4 


r'J->3.4 


JH®R#m(%) 


1.4 


0.4 


0.5 


1.9 




4.7 


3.6 


3.8 


5.3 


/vfX*2f5(%) 


0.1 


0. 1 


5. 1 


0.4 


(a,b) (-1. 


4,-0.1) 


(-1.1,-1.4) 


(-1.9,0) 


(-1.5,-0.5) 


f-^-JS^l 


0(2.4) 


0(1.9) 


0(2.5) 


Oil. 2) 




X 


0(2.4) 


0(1.9) 


0(1.5) 




O 


o 


O 


O 



[0 0 6 6] 
[0 0 6 7] 

mr^ib^J 1 ~ 5 KTFi-x 7 yvrnzitMLtzo fit, ^-rti 

f=K joJ:^#^^7t^9^(7)iF#^m^^4 tc^i- 0 ^<z> rSfc&^SU 
[0 0 6 8] 

[itmm i ] 
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<7)fh7n + yy7 >m*ftm%) k v u ^fcMa^frffcifc ( 0 jub^si y* - 

r-y **-OJ , ¥^J--^*iS 3 0 n nu 0^20%) 15. 0 g ^fatW L T n - 

[0 0 6 9] 

[Jtlfct&J 2 ] 

7 . 2 g U 1 2 tHa£.$^Tf h 7 ^ ^yy7V £i[]7K5W# Lfc^ 

> Hi&M 6 ra i:, «if t y m y v- <D&m-e v >; * s&s^tfcflfc ( b mfb^ 

m r^/-f7y^-0UPj , 2 5 n m, MJ&fr 15%) 16 0 

g£i!£-U 3-fry7*I«L/:o 

[0 0 7 0] 

[Jttfcfll 3 ] 

i^-;M6. Og, 3 -^;v/L<7)J^^7 . 2 g, fK7xKyy7>2 

o. 8 g ^i 2nmK^^tzm^m^ ; y') ^mt^wcm. (nm^m r 

7/-f7 7^ZLj , ¥^-«9 0nm, »4 0%) 7. 5g^ll 

U n-fry^ilL/io 

[0 0 7 1] 

[itmm 4 ] 

nm, 1M20X) 3 3 . 3 gCf h+'>'>7>8. 4g, x^;-;V57 

. 3g, z^fr/Ltnmmi. o g £rI£-U l 2b#^KjS^-*-ct- 

[0 0 7 2] 

[JfcWJ 5 ] 

y'j^-h c7)in7jc^Mm^ 0&n B q£ :has-io, zdvu-y ^ 

Si0 2 ^11 011%) 3. Ogt, y'J*»5f« (HM^ 
1 ^y-f7 7^0Lj , ¥^-«5 0nm, @M2 0%) 10. Og 
2--7°ny^y-;v 7 4. 9g£M^-erI^U - ti* 2 - rfu^y -;v-e 
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3Mtf&K?fr^LT, S^-e2B^F B 1^LT, fiMStfll^ffl^-f-^ ( 
[0 0 7 3] 

m4] 





\mm i 


Jt»U 2 


stmm3 






30nni 


25nm 


90nm 


30nni 


iJWl ilil 


A* >f — "B" 


67% 


20% 


67% 


fi7% 

Ul /D 


13% 




33% 


80% 

(jv/ /u 


33% 


oo /o 


87% 




110 


HOnm 


120nm 


120nm 


120nm 




It IT 


dut~ 


&SX- 




Ant 






280010 


2001S 




850 . 




r'J->3.4 


rV->3.4 


ry->3.4 r 


'J->3.4 J'* 


U->3.4 




3.3 


0.5 


1.9 


3.3 


0.9 




6.7 


3.8 


5.3 


6.7 


4.3 


mt:^ (%) 


0.1 


5.1 


0.4 


0. 1 


0. 1 


a/b 


-1.2/-1.0 - 


-1.5/-0.5 


-1.4/-0. 1 -1 


. 1/-1.0 -1 


. 2/0. 1 




OU.5) 


X 


OU.2) 


0(1.2) 


X 


t-^-0££2 


0(1.6) 


X 


X 


0(1.4) 


X 






X 


O 


o 


O 



[0 0 7 4] 
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immm 9 ] 

v v * ( a ^ftft&si k e - w 5 0 m^-^m. 5 5 0 n nu H 

M20%) 40g^ffi#L^3i%, ftiCif^-tnyj^ 52. lg,I 
^|l g> TF7X^y-/7> OtllMfc^SO 6. 9 g SrJd^j&nt, 240 

, A + yl/V^'J g £jbnx.-C^U 3 fi*%<7) n - -r >f > 

[0 0 7 5] 

= 8 9. 9%, MH«=8 9. 7%, BltiSWTg = 8 4. 3%,^ 
*fc£j§?£Tuviso= 6 1. 3%, <^JDLRt^8. 0%, Hunter^fem<£>3»fe L 
= 94. 9, a = - 1 . 0, b = 0 . 2, Sltfe L = 28. 3, a = - 0 . 4. 

b=-o. 6) <7)>t®^±ffin-T-^ yyWi^m^^xTs tf >n-f- ^ >tnzx *) 

ML, $ t) i: 7 0 0 tot^f: 2 i I: i D^'f X$**5 l . 7 
% £ ^1" & ©BtltJSi (^flU? 5 6 0 n m ) ri**fc S $ ft tzi&frM if 7 * <b 

*l£o ^^m^i*iSn^^i^«^iJ3tfij^-e6 3 or-c&ofco 

[0 0 7 6] 

[HJfefll 10] 

v v ( a *tmnK E - E 7 0 ^FiSf— 7 4 0 n nu @ 

M2 0%) 4 0g^I#L^^?>, ftit:xf;v-bnvjl/7* 52. 1 g, il 
1 g > rl-yxKyyr/ OtOJ-fb^M) 6 . 9 g'fcM&fci&bn U 2 4 0 
ftmffiWLtetfhRlBZittzo Z<DVfl>6 glCAJfyl/V^'Jn-^H g£5nx. 

mtefr6 %(Du-7-J yrmZftl&Lfzo H»!I9 tm £ 2 . 8mm 
P»5tf7X»frffi(:^liy3-f^ >^izx OtfOIIU ^ "b^700 £ C<7)m 

2 frm Xti& X«* 69. 5 % £W1--l>{6:R#tJ£l 
f 7 5 0 nm) iXfz&Kffttf titio 

[0 0 7 7] 

[mmm 1 1 ] 

v V * «1 ( 3 #fcfc«i» K E - W 3 0 ¥-&l->X*m 3 0 0 n m , @ 
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i^2 0%) 3 5 g ZUWLZtfh, ^iii:xf;Hrny^7 52. 1 g, 1 
tilg, rF7i^yy7> OtLlHL^SSO 10. 4g£jli^«lU 3 0 
O^PM^Lft^Rfo^/io :<OV>3 gCA^y^>^ij3-;i/4 g £fln 
£T»JU @ff^3 %<^r?-x^r > ymZiff&LtZo IIM9 £ 1*1 C 2 . 8m 
mlf^O^y^ScWm^* hf >n--r ^^la £ h\z 7 0 0 °C 

om^^^Ati^- fcci o^x^n 8. 2%z^-f&i&KMm (¥ 

^§IJ?3 2 0 nm) $ tltz&Uttlf? ^ ftfco 

[0 0 7 8] 

mmm 1 2 ] 

^#ftn7fc£HM2 4 g, xfn"feny^2 0 g, Mvl'V^'J 3-^4 0 g 
- yWRtgBtf&ifv *<D 4 . 0 mmJ?A«^ Kirail^Y a = 8 8 . 5 

%) > &ytm&mm=s8. 5%, BiWTg = 7 9. 6%, mtm&m 

Tuviso= 5 2 . 0 %, BTm^:M#^ 7 . 7%. Hunter^fe^O^iS'fe L = 9 4 
. 3-, a=-l. 7, b = 0. 2,&ltfeL = 2 7. 8, a=-0. 5. b = 
-0. 6) CJSIL, $ p> t: 5 0 0 toi^ I: 1 0 ^HfS^t 4 C t C ± ^ 
>TX^**2 7. 2%Z^-rZ>&Kttm (^mS5 7 0 nm) «W^tL^®K 

[0 0 7 9] 

±ISHMM 9-12 izi3tt* > v U #$i#iT-?>Tfi£, 14x7)/^ > V-^M. 

tlffit 1 0 0¥:£> m (lO/zmXlO/un) *¥<r>WSLl-<D&. (ffl&^&Bt) 
, HXVt&fcOirjXtiitomm (&tm& (mm) ) fabtltzfeRttlf?* 

it [ ( a 2+b2) i/2] \,*-rti<7>mMmi> 4 arao/; 0 legists 
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& (5 0 0 g/c m2#m-e 1000 Htf£«) mrm-c^^-f xm^ikRV^ltm. 

[0 0 8 0] 

K5] 





Hifel?!] 9 

y'S, /J 1 - ^ -J v 


Hi&^iJ 1 0 


1 1 


mmm 1 2 




550nm 


740nm 


300nm 


160nm 




20% 


20% 


30% 


18% 




80% 


80% 


70% 


75% 




560nm 


750nm 


320nm 


570nm 














100{@ 


3040 


300^0 


650010 


2&^(I^J¥<&mm) 


?'J72.8 


W2.8 


?'J72.8 


?'J74.0 


§|®Kt^2 


2.6% 


2.9% 


3.9% 


3.4% 


RltfelS(a,b) 


(1.0,-1.3) 


(-0.3,0.8) 


(-0.8,-0.8) 


(-0.1,0.9) 




O 


O 


O 


o 




51.7 


69.5 


18.2 


27.1 




91.2 


90.5 


89.5 


91.4 












MX* ^ 


52.6 


70.8 


19.0 


28.5 




91.3 


90.7 


89.5 


91.2 



[0 0 8 1] 
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mmm^mtx^ . itm^w^mu±m^tmmx^tz 0 m^mm®. 

[0 0 8 2] 

[itmm 6 ] 

= 8 9. 9%) . Blttl»Tg = 8 4. 3%, 3£fl>*§lJij§^Tuviso= 6 1 . 
3 96, nTll^Ki* 8 . 0 %. Hunteritfe^CDit^ L = 94. 9, a = - 1 . 
0, b = 0. 2. £S*feL=2 8. 3, a=-0. 4, b=-0. 6) <7)Jt®£ 
#1 0 Of ^iP;i:t^I^lLt^ 'J ^ML/: 0 :^'J#^* 
^-TX^-^-^T^^X^t^^il^^rlteL^o ^WX^ti8 2. 6% 

(7)^9^c7)^Jg<7)^4 0%CfiTLfc o 
[0 0 8 3] 
[Jfc 7 ] 

JtfcM6-CW^#^fi^*# 1 0 0 0 «HLT^Xi£^«lM«PJ 
^Lfco a^X$I48 1. 4%, ^£*&£jfl^l±8 3. 0%T?*ofco ttzcl<D 

[0 0 8 4] 
[HWwM] 

[0 0 8 5] 
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